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a fraction of the funds being disbursed. We assume that the average proposal
takes two weeks to write and that each proposal can be reviewed in one day by
each reviewer. By multiplying the number of proposals received by the average
writing time, and by the average cost of a researcher (as given above in the
. calculation of the PI), adding the cost of the review, and dividing by the avail-
able funds, we obtain a measure of this overlooked cost burden. Let us call it the
Hidden Overhead Index (HOI). Using financial data supplied by NASA, and
simple assumptions about the cost of the review process, the NASA HOI was
between 20 and 30 percent in FY 1989 and between 30 and 50 percent in
FY 1992. For NSF, the HOI is around 10 to 15 percent for both FY 1989 and
FY 1991. (This difference may be due in part to the manner in which NSF and
NASA interact with their respective research communities.) Nonetheless, the
magnitude of this index is alarming. It indicates that the current funding cycle is
very costly. It also appears that, in the case of NASA, as proposal success rates
or grant sizes drop, the entire process becomes even less cost effective.

We attempted to gain further insight into the trends in grant funding and its
role in contemporary research activities by examining the results of a survey sent
to over 300 members of the American Astronomical Society's (AAS) Solar Phys-
ics Division.1 Unfortunately, the response rate was low (18 percent), and no
attempt was made to normalize the sample. However, in the absence of more
rigorous data, it is instructive to look at the trends for 1981-1991 as extracted
from the 55 responses received. The respondents reported that during that peri-
od the number of submitted proposals per scientist per year rose from 1.1 to 3.0,
while the success rate dropped from 94 percent to 62 percent. Factoring in the
trend for granting only a fraction of the requested budget (91 percent in 1981,
versus only 45 percent in 1991), we find that for every dollar requested by these
scientists, 85 cents was realized in 1981 and only 28 cents in 1991. The respon-
dents estimated that the fraction of time spent doing actual science dropped from
74 percent in 1981 to 46 percent in 1991. (This result must be interpreted with
caution since other factors may play a role as a researcher matures and accepts
broader responsibilities.) Over the 1981-1991 time period, about one-third of
the respondents were 100 percent dependent on research grant income for their
salary support. The number of Ph.D. graduates grew by 59 (more than one per
respondent), consistent with the 10- to 15-year doubling period noted in Chap-
ters 2 and 4. The reports from these 55 individual scientists in solar physics are
consistent with the other data we examined: more proposals need to be written
today for scientists to stay gainfully employed, resulting in less time for re-
search.

1 The survey was developed for the Committee on Solar-Terrestrial Research/Committee on Solar
and Space Physics by D. Rust and G. Enislie and was presented in the AAS Solar Physics Division
Newsletter, #2, June 1992.